Lipid-lipid interactions as regulators of carboxylester lipase activity.
The hydrolysis of 1,3-dioleoylglycerol and related substrates by mammalian pancreatic carboxylester lipases was studied. Mixed lipid films of substrates with 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine at the argon-buffer interface were exposed to relatively high levels of monomeric porcine pancreatic carboxylester lipase for a brief period. With either 1,3-dioleoylglycerol, 1,2-dioleoylglycerol, trioleoylglycerol, or oleoylmethanol as a substrate, the percentage of substrate hydrolysis increased abruptly from near zero to near 100% with increasing proportion of substrate in the film. The phospholipid was not hydrolyzed. Using 1,3-dioleoylglycerol as the substrate with either the dimeric, porcine pancreatic carboxylester lipase, human pancreatic carboxylester lipase, or human milk bile salt-stimulated lipase gave results identical to those obtained with the porcine monomer. Hydrolysis of 1,3-dioleoylglycerol by porcine monomeric carboxylester lipase was independent of the initial surface pressure of the film. However, a strong correlation was observed between hydrolysis and interfacial lipid composition at all surface pressures, even if bulk 1,3-dioleoylglycerol was also present. The ultrasensitive dependence of hydrolysis on interfacial lipid composition, i.e. lipid-lipid interactions, suggests that such "switching" may contribute to the regulation of diacylglycerol levels in cells where they function in signal transduction.